Objective: To assess the correlation between defecation posture and risk of urinary tract infection (UTI) rates among a representative adolescent sample in Malaysia Methods: The study was conducted between February 2015 and September 2015 using Google forms. A total of 568 enrolled and 551 participated in the study. The online questionnaire was divided into three sections viz., informed consent info; demographic details; knowledge and attitude analysis. The form was circulated online to obtain the responses. Results: The mean age of study participants was 23.99 ± 6.04 years. Majority of the study population used western type of toilet and felt comfortable with it. In the public context (movie halls, shopping malls etc.), most of the study participants preferred to use Indian/squatting type of toilet to avoid bodily contact with the toilet bowl. The study population was Malaysian. The respondents normally defecated at least once a day and normally took <10 min to defecate. About 38.8% of the respondents who were having sharing accommodation were not sure about the frequency of toilet cleaning. Totally, 10.7% of the study participants had previous history of UTIs, with the average duration of infection being around 5 days to 3 weeks. Conclusion: Defecation is an important physiological event and many of the study participants required more education on normal physiological methods of defecation postures. Appropriate education is required to improve the personal health and reducing the risk of acquiring UTIs.
INTRODUCTION
Urinary tract infections (UTIs) are the second most common type of infections in the human body and affect millions of people globally each year. Females are more prone to UTIs and reasons for which are not well understood. Among males, incidences of UTIs are less common than females, but are very serious when they do occur. UTIs are categorized by clinical syndromes and by gender (i.e., acute cystitis in young women; acute pyelonephritis, catheter-related infection in men, and asymptomatic bacteriuria in the elderly). [1] Rates of UTIs and incidences of fungal infections are high among people who Environmental Disease | Apr-Jun 2016 | Vol 1 | Issue 2 use public and Western/sitting toilets. In males, UTIs can be classified as acute prostatitis, chronic prostatitis, nonbacterial prostatitis, and prostatodynia. Males mostly acquire UTIs in the prostate area. In females, UTIs can be classified as symptomatic bacteriuria, acute cystitis, acute pyelonephritis, and nonbacterial cystitis. Females acquire UTIs in urinary bladder, urethra, and kidneys. [2, 3] A common cold, shortness of the urethra, bacteria from fecal matter (from the anal opening can be easily transferred to the urethral opening), recent or frequent sexual activities, and certain type of contraceptives are risk factors in females for UTIs development. [4, 5] Disease states such as diabetes (in females) and polymorphism in SPA1B, CXCR1 and 2, TLR2, TLR4, and TGF-β1 genes increase the risk of UTIs and recurrent UTIs. [6, 7] Mostly men who have issues with the prostate gland such as benign prostatic hyperplasia, enlargement of the prostate gland may cause obstruction in the urinary tract, thereby increasing the risk of UTIs. UTIs in men are more serious than in women, and more likely to result in hospitalization. [8, 9] In children, UTIs are very common and highly prevalent among boys than girls. [10] In American, 3% of children develop UTIs during first few months of birth. UTIs are very common among pregnant women and are caused by Escherichia coli. Further infection can lead to development of cystitis or pyelonephritis. [11] Mpotane et al. studied the role of toilets in the transmission of vaginitis and UTI's among the resident of Huis Welgemoed University campus. From the study (questionnaire-based), they concluded that 46% of the respondents had one or more episodes of vaginitis and UTI's, which included vaginal itching, burning sensation during urination, discolored urine, pain around the bladder area. [12] Social factors such as using public and open toilets are one of the main reasons to acquire UTIs because of large numbers of bacteria and virus seeding in toilets. [13] Nearly 40% of the world's population lack the access to toilets and this has serious impact on health and social development. Approximately, fifty bacteria per square inch in toilets results in transmission from person-to-person via the toilet seat. In USA, 50% women do not sit on toilet seats in a public bathrooms to avoid restroom paranoia for suspicion of infections caused by Streptococcus, Staphylococcus, E. coli and Shigella bacteria, hepatitis A virus, the common cold virus, and various sexually transmitted organisms. [14] Barker and Jones studied the spreadability of infection caused by aerosol contamination in domestic toilets and they concluded that "many of individuals may be unaware of the risk of air-bond dissemination of microbes when flushing the toilet." This may be true because most people are unaware about the disadvantages of using common toilets. [15] Hence, this present study was planned to determine the toilet posture and analyze the frequency of UTI rates among a representative adolescent population in Malaysia.
METHODS
The study was conducted after obtaining permission from the Institution Ethics Committee. Details of the study subjects will be maintained confidentially as per the Declaration of Helsinki. The study was conducted among the adult populations of Malaysia. The customized online questionnaires were used to assess the awareness of usage of common toilets and rate of UTIs [Annexure 1]. The study participants were invited by personal communication and by social media. The study was conducted between February 2015 and September 2015 using Google forms. Informed consent forms with the requisite information and study summary were placed on first page of the survey form. The first page of the survey form briefed about the study and provided information about the principal investigator. A total of 568 Malaysians were enrolled in the study and 551 consented participate in this online study. The online questionnaire was divided into three sections viz., inform consent info, demographic details, and knowledge and attitude analysis.
Statistical analysis
The frequency of knowledge and attitude about usage of common toilets, UTIs frequency, and binary logistic regression for infection rate common toilet usage were calculated using Statistical Package for the Social Sciences (SPSS) version 16 (SPSS Inc. USA).
RESULTS
Totally 568 subjects enrolled in the study and 551 (97%) subjects participated in the study. About 17% of study participants' questionnaires were excluded from the analysis due to the incomplete nature of the returned forms. The mean age of the study participants were 23.99 ± 6.04 (mean ± standard deviation) years. The study participants were from various parts of Malaysia and the population was homogenized with different races. Most of the study participants were students (%) with sharing accommodation. The demographic details of the study populations are summarized in Table 1 .
Majority of the study population are using western type of toilet and feeling comfortable with it. In the public context, however most of the study participants prefer to use Indian/ squatting type of toilet to avoid bodily contact with the toilet bowl. Types of toilet used by the study populations are summarized in Table 2 . The study populations have the habit of defecating at least once a day (52.5%) and normally take <10 min to defecate (68.1%). A significant proportion of the study population (42.5%) was cleaning their toilets at least once a week. The study participants (38.8%) who were having sharing accommodation were not sure about the frequency of toilet cleaning. The process of defecation is a normal physiological and relaxation technique, but few of the study population indulge in certain activities such as using mobile phones (31.9%), reading novels/newspaper (6.7%), and reading office notes (1.1%) while defecating. About 60.3% of the study participants did not do any other activities during defecation. Almost all the study participants (98.5%) were using water (34.3%) or liquid soap (65.7%) for washing hands after defecation [ Table 3 ].
The education about the UTI is needed for the general public. The study data showed that around 43.2% of study participants were not having adequate knowledge about UTIs. Totally 10.7% of the study participants had previous history of UTIs, with the average duration of infection around 5 days to 3 weeks. When compared to males, females are more prone to UTIs [ Table 4 ]. 10.7% of study participants had a known family history of UTIs, with higher incidences among females. Common toilet usage has 2.031 (95% confidence interval of 0.936-4.406) times higher risk of development of UTIs. Frequency of UTIs among study participants and family history of UTIs are summarized in Table 4 . The symptoms had/felt by study subjects are summarized in Figures 1 and 2 , which are characteristic of/indicative of UTI risk.
DISCUSSION
Our study revealed that majority of the respondents use common toilets in their residence (76.2%) and is comfortable with the western type of toilet (58.8%). In the public scenario, most of the study participants prefer Indian type of toilet (69.1%) to avoid bodily contact with the toilet. The result also indicates that the study participants using western toilet have more incidence of UTIs than others. Vyas et al. reported that the personal contact area with western toilets is high because many of the people adopt the sitting position, which may increase the chances of infection. [16] UTIs are the most common bacterial infections affecting 150 million people globally. This present study also showed that females have experienced more incidences of UTIs than men. Compared to males, females are more prone to have UTIs and they have estimated the incidence of 0.5-0.7% UTIs per year. [17] In our study, 75.5% of study participants are in the age group of 18-25 years and 10% of study participants had history of UTIs. Foxman also reported that females have higher incidences of UTIs than males and nearly 1 in 3 women had at least 1 episode of UTI requiring drug therapy by the age of 24 years. [18] In many of the studies, it was reported that greater age group has more incidence of UTIs because of their poor health conditions. Apart from UTIs, an advance in the age also increases the chances of bacterial, fungal, and protozoal infections. [19] The rate of UTIs may also depend on time spent in toilets and frequency of toilet cleaning. Many of the study participants use common toilets and are not aware about the cleaning frequency of their toilet. Tumwebaze and Mosler suggested that cleanliness of the shared toilets are mainly dependent on users' cleaning frequency and cooperation. They found that 14.4% of study population do not participate in cleaning the toilets. [20] More than 50% of study participants adapt a sitting posture for defecation, which is not a healthy practice. Squatting posture is far superior in terms of preventing UTIs and is practiced by the users of Indian/Japanese type of toilets. In any toilet, squatting posture is advisable for the users to maximize the efficiency of elimination. In sitting posture, user places their knees at a 90°C angle to their abdomen, which hinders elimination by pinching of the anal canal. [21] To avoid the sitting posture in western toilet, users can use Squatty Potty to avoid hindrance to fecal elimination by pinching of the anal canal. UTIs are most common in women than men and about 50-60% of women will develop UTIs at least once during their lives. [22] We also observed the same in this study. The frequency of the UTIs is more with the participants who are using sitting posture in toilet than squatting posture. Squatting may be discomfort to the user but this will be a healthy defection posture and preventing development of hemorrhoids/piles. [23] About 68.1% of the study participants spend <10 min for defecation, and 52.5% of study participants defecate at least once a day (highly dependent on food habits). Heaton et al. studied the frequency of defecation in East Bristol and found that 40% of males and 33% of females regularly defecate one time in every 24 h cycle. [24] From this study, we also observed that >50% of participants are regularly defecating one time in every 24 h cycle. [24] Normally, engaging in any other physical activity is not advisable during defecation. However, 39.7% of the study participants were engaged with any one of either hand phones, reading, etc., which may reduce the anal muscle centrality and increase the risk of constipation. Usage of liquid soap for washing hands after defecation should be reinforced to the general public. The sample of these study participants is representing the general public and 34.3% of study participants were using only water for washing hands after defecation. Hand washing is an important event after any physical activity, which will prevent/control the rate of disease spread. [25] 
CONCLUSION
Defecation is an important physiological event, and the public requires more education on normal physiological methods of defecation posture. Squatting method of defecation is advisable and this method prevents gastrointestinal disorders and improves the muscular strength in lower limbs. This study also identified the need for educating the public regarding their personal hygiene in the context of using toilets, the defecation postures, and reducing the risk of acquiring UTIs.
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